The ultrafiltration and ESR study of Cd2+ binding to human erythrocyte spectrin.
The Cd2+ binding to human erythrocyte spectrin tetramer (SPT) was studied by the ultrafiltration method. The results indicate that the Cd2+ binding depends on Cd2+ concentration in a biphasic feature. Thus, it is different from the Tb(3+)-SPT reaction. The biphasic feature is in accordance with the results of fluorescence and circular dichroism (CD) studies on Cd(2+)-SPT complex. The data were analyzed by the Scatchard method. At the first stage (the mole ratio of Cd2+/SPD < 45), there are two types of Cd2+ binding sites, with the binding sites and corresponding binding constants determined as: n1 = 6, K1 = 3.3 x 10(5) M-1; n2 = 8, K2 = 9.1 x 10(4) M-1. At the second state (Cd2+/SPD > 45), the Cd2+ binding manifests a positive cooperative effect. The interaction between Cd2+ and maleimide spin labeled (MSL) SPT was studied by the ESR method. The results were fitted with the multiple equilibrium model, and one Cd2+ high-affinitive binding site with association constant 9.61(7) x 10(5) M-1 was obtained. The conjugation of maleimide with thiol group results in the decrease of Cd2+ high-affinitive binding sites from 6 to 1. This demonstrated that the thiol groups of SPT were involved in the high binding sites. The increase of mobile fraction of MSL in low Cd2+ concentration revealed that Cd2+ binding to SPT induces a significant conformation change of MSL-SPT. The rotation correlation time of MSL attached to SPT varied from 4.4 x 10(-9) to 6.5 x 10(-9) sec.